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AVERAGE AND PROBABILITY. 



Conducted by B. F. FINKEL, Springfield, Mo. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

43. Proposed by HENET HEATON, M. Sc, Atlantic, Iowa. 

In a circle whose radius is a, chords are drawn through a point distant b from the 
center. What is the average length of sucli chords, (1), if a chord is drawn from every 
point of the circumference, and (2), if they are drawn through the point at equal angular 
intervals ? 

Hi Solution by 6. B. M. ZEEE, A. M., Ph. D., Texarkana, Arkansas. 

Let A C=CF=a, CD=b, lFDA=H, /.FCA=(p,taxi0=r-m. 

Then the equation to DF is, ij=mx + mb (1). 

The equation to the circle is, x" +y 2 ~n i (2). 

From (1) and (2) we easily get EF=2 \ n * m ' ih ' i , 

\ 1+m 8 



.-. £F=2i/ a*-J>*8in 8 0. Butsin0= 



osm<p 



l/ «* + b' 1 + 2 abcoacp 



„_ 2(a 2 +aftcos<p) 2(a 2 + a6-2a6sin ! 4<p) 

\/ a 2 + 6 2 + 2aftcos<p {/(a+b)' — 4absin 2 iq>) 

The limits of ep for ft>a, are and lar + sin" 1 (a/fc)=2/?. 
The limits of <p for 6<a, are and |7r+6in- 1 (&/a)=2'?. 
The limits of for ?>>«, are and sin -1 (a/6)=#'. 
The limits of (f for 6<ft, are and in. 
Let d and A t be the average lengths required. 

.-. A= C EFds/ fds=J EFd'-p /J dcp, 
J, = fEFdf)/fdtt. 

L Let ( -^ r =e 2 ,and}^ K . 
.•. dq>=2dy. 
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Then gf. JKa'+aft-aafcrinV) 
(0 + 6)^1— e'sinV 



2a 



.'. EF=—= = -| =|/l-e 8 sin 8 x := 



j/1— e s sin 8 ;/ ej/aft e^aby/1— e 2 sin 8 j' 

.-. fEFdy= — i=^{(a«i/ a5"-l)*X«, r)+#(«, r)}- 
^ e(/ ao 

••• J = <v 2 / - i - {(ae v 'ri-l)F\e, y) + fl\e, y)}, b>a. 
pey/ab o o 

A=—^ 7 ={{ae x /ri-l)F 6 {e, y)+£*(e, y)}, b<a. 
oe\/ab o o 

II. J,==2f' ,/ a*-b*sm*0d0/ C'dO =4^ f Va 2 -& 2 sin 2 0eW. 
•'0 «^o t> J 

Let H=i7i+\. .-. 0'-§;r=A. to -i?r=A.. 

.-. J i=-^-J , i/a 2 -6 2 cos 2 A.dA.--=-^-J ,/6 2 sin s A-(6 s -a 2 )dA. 
2 — a 8 ) /•»'-»» | — p 



2 1 /(6 2 -a 8 ) f '-»» | — p 



J,=2j" 1 /^ 2 ^ 8 iIn^ _ ^/J 4,r d6==--|- J g' 4, '(i- ) \ b<ft . 

48. Proposed by J. C. WILLIAMS, Boston, Massachusetts. 

At the end of the fifth inning the base ball score stands 7 to 9. What is the proba- 
bility of winning for either team ? 

Solution by J. SCHEFFEE, A. M., Hagerstown, Maryland. 

From the stated score we are able to estimate the respective skill of the 
two teams, and their respective probabilities of winning the game. 

The respective probabilities are T \ and T V We have now to find the pro- 
babilities of either team winning at least 3 games out of 4, granting, of course, 9 



